Richter (22) , Bachrach (2) , and Pringsheim (21) have reported that small amounts of agar tend to stimulate growth of diatoms in liquid cultures, and both Richter and Bachrach attributed this effect at least in part to the presence of silicon compounds. Likewise Brieger (4) observed in commercial agar the presence of insoluble siliceous matter, including diatom frustules, which might slowly dissolve to furnish sufficient silicon for growth of diatom cells. Patrick and Wallace (20) found that agar, pyridine extract of agar, and ashed extract contained a factor stimulatory to the growth of Nitzschia linearis. They concluded that some trace element in the agar was responsible for stimulation, but they did not suggest the possibility that this factor might be silicon.
Apparentlv there has been no published account of quantitative studies on the availability to diatoms of the soluble silicon in agar and agar ash. This paper deals with evidence indicating that silicon is the factor in agar ash stimulatorv to the growth of Navicula pellicutlosa. and with experimental investigations on the ability of this diatom to utilize various silicon compounds for growth. 1 Received August 23, 1954. 2 Submitted as National Research Council No. 511-527.
3Some of the material included in this paper was presented as part of a Ph.D. thesis submitted to Yale University in 1952. 4 Present address: Guest research worker.
AIATERIALS AND AIETHODS
The diatom used throughout these studies was originally isolated from fresh water in 1949 and has been maintained as a bacteria-free clone on agar slants. It has proved to be a suitable organism for studies of diatom physiology (17, 18 Special precautions to exclude contamination by silicon leached from glass surfaces were unnecessary. Throughout the experiments described below, controls were run routinely, and at no time was there any evidence that appreciable quantities of silicon from the Py-rex glassware were contaminating the media sufficiently to affect the growth of diatoms. In the absence of added silicon compounds, growth was negligible.
For each concentration of agar, agar ash, or silicon compound tested, 3 or 4 replicates were set up in liquid medium. Flasks were inoculated with one loopful from a homogeneous suspension of diatom cells, and shaken constantly at 60 oscillations per minute on a glass-bottomed tray. An illumination of 300 fc was provided by four parallel " White " fluorescent lamps below the tray, and the position of the flasks was changed daily to insure a uniform average illumination. The cultures were maintained at a constant temperature of 230 C.
Throughout these experiments growth of diatoms was virtually uniform in replicate flasks. When growth appeared, one flask of each series was removed from the shaker, the volume of liquid made up to 25 ml to replace that lost by evaporation, 4 2) . It was observed that the cell suspension in the media supplemented with agar was evenly dispersed, whereas that in the media without agar tended to be clumpy. Possibly the increased viscosity of the agar medium facilitated the dispersal of the cells, and thereby promoted growth in some way.
THE EFFECT OF AGAR ASH ON GROWTH: Agar ash, added to a mineral medium containing no other source of silicon, was found to contain an inorganic factor essential for growth (fig 3) . This concentration of ash (equivalent to 1.0 % agar) was found to supply 24 mg soluble Si/I tQ the mineral medium. The diatom growth in agar ash media was comparable to that in media containing orthosilicie acid of equivalent silicon concentrations.
After treatment with HF to remove all silicon as the volatile SiF4, agar ash would no longer support growth. It could be shown that this was not a toxic effect caused by HF treatment, since excellent growth took place when the HF-treated-ash media were supplemented with 35 mg Si/i as orthosilicie acid (fig 3) . Thus, after removal of silicon from agar ash, there was no evidence for any other inorganic factor stimulatory to growth of N. pelliculosa. The addition of vitamins to the medium supplemented with agar ash produced no additional stimulation of growth.
ORTHOSILICATE AS A SOURCE OF SILICON: In the colorimetric determination of silicon, ammonium molybdate reacts with orthosilicate (7) but not with colloidal silica (9, 11) . By comparing the relative growth of N. pelliculosa in media containing various silicon preparations with the titres obtained by the molybdate test, it should be possible to determine whether the silicon taken up by diatoms for the formation of their frustules is in the form of orthosilicic acid.
Growth of N. pelliculosa on alkali-treated colloidal silica: Untreated colloidal silica ("Ludox," du Pont Inc.) does not react to give a color with ammonium molybdate, nor does it constitute a source of available silicon for growth of N. pelliculosa. As the alkali: silica ratio in a solution increases, the colloidal SiO2 particles become smaller, until dispersion into SiO4 tetrahedra is complete (5) . It was therefore of in-terest to test alkali-treated Ludox both in the molybdate reaction and for diatom growth.
The sample of Ludox used in these studies contained 38.64 % SiO2 or 18.03 % Si. Aliquots of 1.0 ml Ludox, theoretically containing 180 mg total Si, were treated at 250 C for 3 days with KOH in various molar ratios as shown in figure 4 and figure 5 , respectively. From these data it can be concluded that the more extensively the colloidal silica has been hydrolyzed by alkali, the greater is the resulting growth.
Growth of N. pelliculosa on other silicon compounds: Other compounds tested in various concentrations as sources of silicon for N. pelliculosa are listed in 
